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(54) VERTICAL RESONATOR LASER HAVING PHOTONIC BAND STRUCTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To restrict or control a light emitting 
direction by forming an optical propagation prohibition band having 
a two-dimensional refractive index periodic structure on a 
semiconductor layer including an active layer, providing a pair of 
reflectors made of multi-layered interference films in a face-to-face 
relationship while interposing the active layer therebetween, and 
providing an optical resonator in a vertical direction perpendicular to 
the active layer. 

SOLUTION: In a substrate vertical direction which obtains induced 
emission light, an optical resonator with a pair of reflectors 12, 13 
which- are made of multi-layered film is constructed. In this case, an 
oscillation is generated at a penetration wavelength of Fabry-Perot 
etalon resonator constructed by a pair of reflectors 12, 13. A suitable 
periodic structure of two-dimensional refractive index or dielectric 
constant is formed in a plane including an active layer 11 and a 
photonic band gap which prohibits the propagation in response to the 
light emitting wave length band of the active layer is formed. In a 
planar direction, natural emission light is also restricted and the leakage of energy in a lateral direction can be 
restricted, while as to light inside the optical resonator, its emitting direction can be restricted or controlled by the 
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two-dimensional photonic band staicture with respect to the planer direction and by one- dimensional photonic band 
structure with respect to the vertical direction. 

* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] By equipping with 2-dimensional refractive-index period structure the semiconductor layer which is the 
perpendicular resonator laser which it comes to form from a compound semiconductor, and contains a barrier layer 
La the semiconductor stratification plane containing a barrier layer, the optical transmission forbidden band (phot 
nick band gap) is formed to photogenesis wavelength. And perpendicular resonator laser which has the phot nick 
band staicture characterized by forming the. optical resonator in the perpendicular direction of this barrier layer by 
the reflecting mirror which consists of a multilayer interference layer of a couple on both sides of the semiconductor 
layer containing this barrier layer going, and being formed [ it is put together and ]. 

[Claim 2] The reflecting mirror which consists of the aforementioned multilayer interference layer is perpendicular 
resonator laser which has the phot nick band structure according to claim 1 characterized by being the distribution 
Bragg-reflection mirror which it comes to form membranes repeatedly by a high refractive-index layer and a low 
refractive-index layer serving as a couple by the effective thickness of the quadrant of photogenesis wavelength, 
respectively. 

[Claim 3] The aforementioned reflecting mirror is perpendicular resonator laser which has the phot nick band 
structure according to claim 1 or 2 characterized by consisting of a multilayer interference layer which consists of an 
III-V compound semiconductor. 

[Claim 4] The aforementioned reflecting mirror is perpendicular resonator laser, which has the phot nick band 
structure according to claim 1 or 2 characterized by consisting of SiNx, A1N, aluminum203, and a multilayer 
interference layer that consists of the combination of MgO or Si02. 

[Claim 5] The effective spacing which the reflecting mirror of the couple which constitutes the aforementioned 
optical resonator faces is perpendicular resonator laser which has the claim 1 characterized by being photogenesis 
wavelength and the length about equivalent, or a phot nick band structure given in either of 4. 

[Claim 6] Perpendicular resonator laser which has the claim 1 characterized by having a means to pour a current into 
the photogenesis field of the aforementioned barrier layer, or a phot nick band structure given in either of 5. 
[Claim 7] Perpendicular resonator laser which has the phot nick band structure according to claim 6 to which current 
constriction structure is characterized by being formed the shape of a cylinder, the shape of a cone, and in the shape 
of a spool by etching, high resistance doping, or oxidization in order to centralize the injection exciting current by the 
aforementioned current injection means on a photogenesis field. 

[Claim 8] Perpendicular resonator laser which has the claim 1 characterized by consisting of an HI-V compound 
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semiconductor which the aforementioned barrier layer becomes from V group elements, such as III group elements, 
such as B, aluminum, Ga, and In, and N, P, As, Sb, or a phot nick band structure given in either of 7. 
[Claim 9] The aforementioned 2-dimensional refractive-index period structure is perpendicular resonator laser which 
has the claim 1 characterized by being formed by making the 2-dimensional rod train by which the semiconductor 
layer containing the aforementioned barrier layer has been arranged in the shape of a hexagonal lattice, or a phot nick 
band structure given in either of 8. 

[Claim 10] The aforementioned 2-dimensional refractive-index period, structure is perpendicular resonator laser 
which has the claim 1 characterized by being formed by the 2-dimensional hole train arranged in the shape of a 
hexagonal lattice being formed in the semiconductor layer containing the aforementioned barrier layer, or a phot nick 
band structure given in either of 8. 

[Claim 11] The aforementioned 2-dimensional refractive-index period structure is perpendicular resonator laser 
which has the claim 1 characterized by being formed by making the 2-dimensional rod train by which the 
semiconductor layer containing the aforementioned barrier layer has been arranged in the shape of a tetragonal lattice, 
or a phot nick band structure given in either of 8. 

[Claim 12] The aforementioned 2-dimensional refractive-index period structure is perpendicular resonator laser 
which has the claim 1 characterized by being formed by the 2-dimensional hole train arranged in the shape of a 
tetragonal lattice being formed in the semiconductor layer containing the aforementioned barrier layer, or a phot nick 
band structure given in either of 8. 

[Claim 13] The aforementioned 2-dimensional rod train is perpendicular resonator laser which has the phot nick 
band structure according to claim 9 or 11 characterized by filling up with the periphery with air, nitrogen, polymeric 
materials, or the dielectric. 

[Claim 14] The aforementioned 2-dimensional hole train is perpendicular resonator laser which has the phot nick 
band structure according to claim 10 or 12 characterized by filling up with air, nitrogen, polymeric materials, or the 
dielectric. 

[Claim 15] The polymeric materials which constitute the aforementioned filler are perpendicular resonator laser 

which has the phot nick band structure according to claim 13 or 14 characterized by being a polyirnide. 

[Claim 16] The dielectric which constitutes the aforementioned filler is perpendicular resonator laser which has SiNx, 

A1N, aluminum203, and the phot nick band structure according to claim 13 or 14 characterized by being MgO or 

Si02. 

[Claim 17] The spacing which each rod arranged the aforementioned shape of a hexagonal lattice and in the shape of 
a tetragonal lattice or each hole adjoins is perpendicular resonator laser which has the claim 9 characterized by being 
designed by 1/2 of the effective length grades of photogenesis wavelength, or a phot nick band structure given in 
either of 16. 
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